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Disclosed are monoclonal antibodies having specific affinity to an anti-tumor protein, TCF-II, derived 
from human fibroblasts. The monoclonal antibodies have a molecular weight of approximately 150,000 
and t)elong to a subclass of IgGi, with N-terminal amino acid sequence of the L chain identified. The 
monoclonal antibodies can be used for the purification of TCF-II and for the diagnosis of liver disease by 
measuring the content of TCF-II in the plasma by the aid of the monoclonal antibodies. 
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EP 0 519 728 A2 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

5 The present invention relates to novel monoclonal antitxKjies to a hunnan anti-tumor protein, termed TCF- 

II, and a method for the measurement of TCF-II by employing the monoclonal antibodies. 

2. Description of the Related Art 

10 p-lnterferon is well known as a tumor cytotoxic factor, which is produced by human fibroblasts. Other sub- 

stances produced by the fibroblasts are disclosed, respectively, in Japanese Patent Laid-open Publication (ko- 
kai) Nos. 5S-146,293, 61-33,120, 61-1,872. 62-103,021 and 64-10,998. In the process of the investigation of 
anti-tumor proteins derived from the human fibroblasts, the present inventors have found a novel anti-tumor 
protein different from those having so far been reported and succeeded in the cloning of a cDNA encoding this 
15 protein. Further, they have determined all the primary amino acid sequence of this protein and confirmed its 
utility. This novel anti-tumor protein and its gene are disclosed in WO90/1 0651, and the novel anti-tumor protein 
is termed as TCF-II. All the primary amino acid sequences of the anti-tumor protein, TCF-II. which is deduced 
from its cONA, is indicated in Table 1 . 

It is further confirmed that the TCF-II has a strong anti-tumor activity and a growth stimulating activity for 
20 normal cells and that it is a kind of families of hepatocyte growth factors, HGFs, which are potent growth stim- 
ulators for hepatocytes. The TCF-II has the molecular weight (MW) of 78,000 ± 2,000 or 74.000 ± 2,000, on 
SDS-poiyacryt amide gel electrophoresis under non-reducing conditions. Under the non-reducing conditions, 
it separates into three polypeptide chains: A-chain, as a common band, with the MW of 52,000 ± 2,000; B-chain 
with the MW of 30.000 ± 2,000; and C-chain with the MW of 26,000 ± 2,000. The N-terminus of the A-chain is 
25 blocked. The B- and C-chains have the same N-terminal amino acid sequence. The TCF-II essentially has a 
heterodimer structure composed of the A-chain and B-chain or C-chain. 

It is further to be noted that neither monoclonal nor polyclonal antibodies to the TCF-II have been produced. 
With attention paid to the utility of the TCF-II, the present inventors have investigated the utilizatton of the 
TCF-il as a anti-tumor agent or a diagnostic marker. In order to quantitate the TCF-II, there has so far been 
30 employed only biological assay method that utilizes the cytotoxic effect on tumor cells. Immunological assay 
is currently taking the main place due to accuracy of the determination of such a substance as being contained 
in a minute amount, so that strong demands have been made to develop an antibody capable of being employed 
for the measurement of the TCF-II. It is further noted that, although the TCF-II can be purified by repeating 
classical gel filtration and adsorptive chromatographies, the use of the antibody can remarkably improve the 
35 efficiency of purifying and recovering the TCF-II by taking advantage of affinity chromatography using such 
antibodies, 

SUMMARY OF THE INVENTION 

40 Therefore, the present invention has the object to provide monoclonal antibodies having high specificity 

and high affinity to TCF-II. 

Another object of the present invention is to provkje a method for measuring the TCF-II by employing the 
monoclonal antibodies. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows standard curves for measuring TCF-II , being obtainable in various combination of the mono- 
clonal antibodies. 

Fig. 2 shows the results of recovery of the TCF-II added to the plasma and specificity of the monoclonal 
50 antibodies, used in the measurement system, to the TCF-II. 

Fig. 3 shows the results of measurement for the contents of TCF-II in the plasma samples from patients 
with liver diseases. 

Fig. 4 shows changes in the TCF-II levels in the patients with acute hepatitis at acute stage and at the re- 
covery stage. 

55 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The monoclonal antibodies according to the present invention indicate specific affinity to human anti-tumor 

2 
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nrnt.in termed TCF-lt The antibodies have a molecular weight of about 1 50,000 and belong to IgG, subclass. 
'fu" an N-termin^ amino acid sequence of its L chain defined by e.ther one 

of the amino acid sequences (1) to (3). inclusive, as follows: 

5 Amino acid sequence (1 ): 

Asp-Val-Val-Leu-Thr-Gln-Ser-Pro-Ala- 

123456789 

10 

Thr-Leu-Ser-Val-Thr-Pro-Gly-Asp-Ser- 
10 11 12 13 14 15 16 17 18 
Val 
19 

20 Amino acid sequence (2): 

Asp-Ser-Val-Leu-Thr-Gln-Ser-Pro-Ala- 

25 1 2 3 4 5 6 7 8 9 

Ser-Leu-Ala-Val-Ser-Leu-Gly-Gln-Arg- 
10 11 12 13 14 15 16 17 18 

30 

Ala-Thr-Ile-Ser 
19 20 21 22 

35 

Amino acid sequence (3): 

Asp-Ile-Val-Leu-Thr-Gln-Ser-Pro-Val- 

40 

123456789 
Thr-Leu-Ser-Val-Thr-Pro-Gly-Gly-Ser- 
45 10 11 12 13 14 15 16 17 18 

Val 

The monoclonal antibody according to the present invention can be prepared in the '"^""^^^^iX, 
scribed hereinafter. The monodonal antibody can be prepared in accordance wrth ^^^^^^T^^^^^^^^ 
employing TCF-II as an antigen. The TCF-II can be produced from human fibroblasts according to the proce 
55 Tes as described In WO90/10651 or from micmorganisms or other cells by recombinant techn-que on he 
basis Of the cONAseguence disclosed In WO90yi0651 . Further, there also can 

synthesized on the basis of the amino acid sequence of the TCF-II or peptides derived from partially decom 
posed TCF-II. It is also to be noted that these antigens may not necessarily be purified homogeneously, i ne 

3 
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antigen .s applied to immunize mammalian animals inviyo or lymphocytes (splenocytes) in vitro and then the 
splenocytes are ftised with myeloma cells derived from a mammalian animal. The fusion s'Ui^sion is distrib- 
uted 'nto 96-well plates and cultured in medium containing HAT (hypoxanthine. amino protein, and thymidine) 
After 7-10 days, the plates are examined for the growth of hybridomas. The supernatant removed from these 
cells was screened for the presence of anti-TCF-ll antibodies by ELISA. The hybrid cells which produce the 
desired antibody are cloned by limiting dilution and the clones are assayed again. The established hybridomas 
may be cultured in flasks or grown in mice to produce the objective antibodies 

In employing the mammalian animals in the formation of the hybridomas. it is common to use a small animal 
such as mouse or rat although there may be employed any mammalian animals 

immunization may be carried out by dJuting the TCF-II with physiological saline to appropriate concentra- 
tions. administering the small animals such as mice or rats with a given quantity of the resulting solution through 
intravenous or intraperitoneal route two to five times at every two to twenty days. An adjuvant is administered 
If needed or when desired, in combination with a TCF-II antigen. The animals are then sacrificed in the third 
day after final immunization and the spleens are taken out from the animals. The splenocytes are fused with 
a mouse myeloma cell line, for example. p3/x63-Ag8. p3-U1. NS-1, MPC-11. SP2/0, FO P3x63Ag8 653 S194 
and so on. Rat-derived cells may include cell lines such as R-210. A humanized antibody may be produced by 
immunizing human B lymphocytes invitro and employing human myeloma cell lines or human B cell lines trans- 
formed by EE viruses as a parent cell line. 

The fusion of the splenocytes with the myeloma cells may be carried out In conventional manner as dis- 
dosed^ for example ,n Koehler. G., et al.: Nature. Vol. 256. 11 495-497. 1975. An electric pulse method may 
^n.?L. H splenocytes are mixed with the myeloma cells in a conventional ratio, and the mixture 

IS incubated for fusion in a serum-free medium which is conventionally employed for cell culture, to which poly- 
ethylene glycol has been added. The fusion suspension is distributed into 96-well plates and cultured in HAT 
medium containing FCS to select fused cells. t-unurea in mai 

For the screening of the cells capable of producing antl-TCF-ll antibodies, there may be employed proce- 
dures as have been conventionally employed for detection of antibodies, such as ELISA, plaque, ouchterlony 
aggregation orthe Hke. Among them, the ELISA method using purified TCF-II can select the desired antibody- 
producible cells with comparatively easy and high accuracy. 

.nH ^^^^"'^ -"^""e^ ^ described above can be sub-cultured in conventional manner 

and may be frozen for storage as needed. The hybridomas may be incubated in conventional manner and trans- 
T.TX^T°"^t^ anti-TCF-ll antibodies are recovered from the mice and 

me antibodies in the ascites are purified by conventional method such as salting-out. gel filtration, affinity chro- 
matograpny or the like. 

,nH 'I to react specifically with the TCF-II and can be employed for measurement 

and purification of the TCF-II. In using the antibody for the measurement of the TCF-II. the antibody is labelled 
with an isotope or an enzyme and can be employed as an antibody specific to the TCF-ll-in the measurement 
system which is known as radioimmunoassay (RIA) or enzyme immunoassay (EIA). Since each antibody in 
the present invention recognizes the different sites in the molecule of the TCF-II. the antibodies-can be em- 
amount olthr^CFn f r"°'''''- °' ''''^'^ "'^'^"^ " '° ^^^'IV -^^^^-^e 'fie 
amount the TCF-II antigen in samples such as blood, urine and so on as well as a culture solution 

hv J^!>Kr T ''^ P"'"'^ "^^^^ °^ immunoprecipitatlon or affinity chromatography prepared 

by immobilizing the antibody on a carrier such as Aff igel 10 (Biorad). a h y p Pdreu 

The present invention will then be described more in detail by way of examples. 
Example 1 

Purification of TCF-II for Antigen 

W09?/inSi?H'tK '^^rr^.^'^ '"'""^""3 ^<=«'^<^3"« 'he method as disclosed in 

WO90/10651 and the punfication method as disclosed by Higashio. K. et al. (B.B.R.C.. vol. 170. pp. 397-404, 

i.n.V^r'"^^''?^ ^ '^"^ fibroblasts. IMR-90 (ATCC CCL 186). was seeded in a roller bottle 

rerchfdTxin'^^^^^ 

hrhonol J?h' k «, ""^'^ suspended in 250 ml of DMEM with 10% calf serum and allowed to settle to 
100 cram^ c h! f f i' ^^'^ *° '"^ "^^''= '"^'''''^ ^^^^^''^ ^'d-) were autoclaved and 

matr ces^t^ if T ""'^'^^ '° ^^^P^nsion in the roller bottle as the cell 

matrices, static culture was continued for 24 hours. After the static culture at 37" C for 24 hours, the roller bottle 
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15 



20 



25 



was supplemented with 250 ml of the same medium and further incubated for 7 days. The 
rp!a«d wir500 ml Of DMEM supplemented with 5«/o c^^^ 
was collected during two months at a rate of four liters from every roller twttle. 

The ativity of the TCF-ll in the collected conditioned medium was found to be 32 units per mill.hter. 
levent of the culture medium were concentrated by treatment -'^^ "'^^^f f 

6 oo?rts A am Chemical Industries Co.. Ud.) in accordance with the method as descnbed in Patent Publ.c- 
^iTgonSiuSloesI). The TCF-1I m the concentrate was then purified by a four-step chromatog- 
Ihv — nTo CM Se hadex C-50 (Pharmacia), ConA Sephadex (Pharmacia). Mono S column (P arma- 
S nTpTsePharose (Pharmacia), thereby yielding the purpled TCF-ll having the specf ,c actv.ty of 
5,248,000 units per mg. 

Example 2 

Preparation of Hybridoma Producing Anti-TCF-ll Antibody 

The purified TCF-ll obtained in Example 1 was dissolved in PBS at a concentration of 10 ng per 100 m1. 
and B?LB^ -Se w^^^^ immunized with the resulting solutton at every two weeks. At the fi^t and second .m- 
mun^a«on a mixture of Freund's complete adjuvant and the TCF-ll solution (1 : 1) was administered to the 
Ice nTe thirt day after final immunization, the spleens of the mice were taken out and B yn.pt^o;;y«3 were 
^date! from the spleens. Then, the resulting B lymphocytes were fused with mouse myeloma cells^ P3x6S- 
AG8 653 r^^^^^^^ with the method as described by Koehler. G.. et al. (Nature: vol. 256. ^^f^f^^^ 
W5) The fused cells were cultured in a HAT culture medium. In order to select ^''"^^■"f ^^oduang t^^^ 
In«bodv spedf^ to the TCF-ll. a supernatant of hybridoma culture was measured for its antibody specific to 
fhTTCF^ 'by meln of solid phase ELISA using a microplate coated with the TCF-ll. The V^ndoma which 
ad p?od ced the objective antibody was doned five or six times by the limiting 
quantity of the antibody produced by the doned hybridoma was measured at every time by means of the EUSA^ 
' Then the clones Ihich have high productivities of the antibodies were selected from the doned hybndo- 
mas. 

30 Example 3 

Production of Monoclonal Antibody 

An amount of 1 x 10« cells of the stmin produdng a high amount of the -"f ^^y- j^^^^ 
was intraperitoneally transplanted into Balb/c mice whtah were primed with pristane (Aldnch Cliem^a^^^^^^^ 
Tn ^0 t^eks after transplantation, the accumulated asdtes were collected, thereby producing he asctee oon- 
l^:,Z monoclonal Antibodies according to the present invention. The antibody in the -cUe^^^^^^ 
bv means of Aff igel Protein A Sepharose® (BioRad) chromatography ,n accordance with its manual. In otfier 
wor^ me scLs was diluted with the equal amount of a binding buffer (BioRad). and the resu ting dilutio 
was charaed onto a protein A column, followed by washing the column with a sufficient amount of the binding 
buffer The antibody. IgG, was eluted with an elution buffer (BioRad) and. after neutralization the resulting e^ 
Sate Ls Jn dialyzed against water, fdlowed by lyophilization. The purtfied antibody was then ^"bJ^cted to 
SdIpagE electrophoresis to chedc its purity and it was found that the purified antibody migrates as a homo- 
geneous band having a mdecular weight of approximately 150.000. 

Example 4 

Selection of Monoclonal Antibody Having High Affinity to TCF-ll 

The antibodies obtained in Example 3 were dissolved in PBS and the concenb-ation of the protein was de- 
termined by the Lowry method. Then, each of the antibodies was dissdved in PBS to give the ^ame <«nc«n 
tritl. The resulting antibody solution was diluted by means of stepwise diludon. and ^^f ''"S^^^^^^^^^^^^ 
dilutions were measured by solid phase ELISA. as described in Example 2 a ove. ^^^^^^^^^^^ 
antibody that can react with the TCF-ll even at high dilution rates. As a 

and they were referred to as P5A8. P2D6 and P1C8. The strains producing the anubodies ^5^8 ^206^^^^^^ 
P1C8 were referred to as P5A8 strain, P2D6 strain and P1C8 strain and deposited with under Deposit Nos. 
BP-3820. BP-3821 and BP-3822, respectively. 



35 
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Example 5 



Analysis of Subclass of Antibody 

The subclass of each antibody selected in Exarrple 4 was analyzed by an immunoglobulin subclass ana- 
lysis kit (Funakoshi) m accordance with protocol as instructions as given on the kit. The analysis results are 
shown in Table 2. 



TABLE 2 



Name of 
Antibody 








IgG, 


igA 


IgM 


PSAS 


+ 












P2D6 


+ 












Pica 















As is apparent from Table 2. all the monoclonal antibodies were found positive to IgG, only, so that all the 
three monoclonal antibodies were confirmed that they belong to a subclass of IgG,. 

Example 6 

Determination of N-Torminal Amino Acid Sequence of Antibody 

It is well known that antibodies are proteins having the structure consisting of two chains, i.e. light and heavy 

! T "^'""^'^ ' '^"'^ <^ ^ ^^^'"9 ^ '^^a^^ '"°'«<="lar weight and a 

hght Cham (an L cha,n) having a smaller molecular weight, and each of the chains of the monoclonal antibodies 
can be defined by their N-terminal amino acid sequences. 

hereinafter'*""'"^' ^"''^ "^""^^^^ ^^ch antibody was determined in the manner as will be described 

JS!rc i!' « ^""""'^ ^ ^ concentration of 2 Mg/^l in 150 ul of 

SDS 0 m^/ R^rtn?'"" ^"'^ Tris-hydrochloride buffer solution (pH 8.0) containing 1 mM of EDTA, 25% 
T -u "^f^Ptoe'hanol. and 1 0% glycerol). After the solution was heated at 100° C for 3 min- 

Sdl'r.? ''T'"^^ " '""^ ' ■T'^^ supernatant was sub- 

jected to electrophoresrs using a 10% SDS polyacrylamide gel. The H and L chains of the antibody were elec 
trically transferred to a PVDF (polyvinylidene difluoride) membrane by the wester blotting method The PVDF 

ITo .hrL''!i"'° J'" ^w? ^ """^ ^i"' "ands correspond, 

-ng to the objective H and Lchains were cutout. The cut membranes were introduced directly into vapor-nhase 

thTZTr; '"'f'"' automatically to coupling, cleavage and conversion in accordance with 

the protocols thereby yielding phenyl thiohydantoin (PTH) amino acid which in turn was dissolved in a 20% 
?AB °r i« T T TJ^ ""^^ '° ^^verse-phase high-pressure liquid chromatography 

If ! ;f;nl^H oTu ^cid was Identified by comparing the retention time thereof with that 

tL TT C . 7 ^""""^^ "^''^^^ °' " "^^'"^ °f ^"'ibodies could be determined 

because their N-lerminal ammo acids were blocked, the L chains of the three antibodies were found to having 
tne N-terminai ammo acid sequences as follows: 
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Antibody P5A8: 

Asp-Val-Val-Leu-Thr-Gln-Ser-Pro-Ala- 

123456789. 
Thr-Leu-Ser- Val-Thr-Pro-Gly-Asp-Ser- 
10 11 12 13 14 15 16 17 13 



Val 
19 



Antibody P2D6: 

Asp-Ser-Val-Leu-Thr-Gln-Ser-Pro- Ala- 

123456789 
Ser-Leu-Ala-Val-Ser-Leu-Gly-Gln- Arg- 
10 11 12 13 14 15 16 17 18 
Ala-Thr-Ile-Ser 
19 20 21 22 



Antibody P1C8: 



Asp-Ile-Val-Leu-Thr-Gln-Ser-Pro-Val- 

123456789 
Thr-Leu-Ser-Val-Thr-Pro-Gly-Gly-Ser- 
10 11 12 13 14 15 16 17 18 
Val 
19 



Example 7 

Measurement for TCF-II by EUSA 



The best combination of the antibodies for sandwich ELISAwas selected by using three antibodies P5A8. 
P2D8 and P1C8 as solid phase and labelled antibodies. The solid phase antibody of each antibody was pre- 
pared by dissolving the antibody at a final concentration of 1 0 tig per ml in a 0.1 M sodium bicarbonate solution, 
pouring 100 nl of the solution into each well in 96-well microplates (NunC). allowing the microplates to stand 
overnight at room temperature. Subsequently, each well was filled with PBS containing a 1% BSA (bovine ser- 
um albumin), and then the microplates were allowed to stand at room temperature for one hour to block the 



EP 0 519 728 A2 



residual binding sites on the plates; the microplates were washed three times with a washing buffer (PBS con- 
taining 0.05% Tween 20). On the other hand, each monoclonal antibody was labelled with peroxidase in ac- 
cordance with the method devised by Ishlkawa et a!. (J. Immunoassay, vol. 4, pp. 209-327, 1983). 

Samples of the TCF-II were prepared by diluting the TCF-II solution with a diluting buffer (PBS containing 

5 0.0.1% BSA and 0.05% Tween<9 20) and 100 ^1 of the sample was added to each well of the microplates. The 
microplates were allowed to stand at 37" C for 3 hours, followed by washing each well three times with the 
washing buffer, and adding 100 ^l of the labelled antibody diluted 200- to 400-fold with the diluting buffer to 
each well. After the labelled antibody was added, the microplates were allowed to stand at 37° C for 2 hours 
and washed three times with the washing buffer, followed by adding 100 ^l of a substrate solution (a 0.1 M 

10 citrate-phosphate buffer (pH 4.5) containing 0.4mg/ml of orthophenylenediamine hydrochloride and 0.006% 
hydrogen peroxide) to each well in the microplates. After the microplates were allowed to stand at 37** C in dark 
place for 30 minutes, 50 |il of 6N sulfuric acid was added to each well to stop enzymatic reaction and absorbency 
of each well at 492 nm was measured by microplate spectrophotometer (Corona). 

The combinations between the solid phase antibodies and the labelled antibodies are as shown in Table 

15 3. 



TABLE 3 



Solid Phase Antibody 


Labelled Antibody 


P1C8 


P2D6 


P5A8 


P2D6 


P5A8 


P1C8 



It can be noted that Fig. 1 shows the standard curves for measuring TCF-II, obtained at different combin- 
30 ations of the monoclonal antibodies. In Fig. 1, reference symbol "■-■"denotes a combination of the solid phase 
monoclonal antibody P1C8 and the labelled monoclonal antibody P2D6; reference symbol denotes a 

combination of the solid phase monoclonal antibody P5A8 and the labelled monoclonal antibody P2D6; and 
reference symbol "C-n" denotes a combination of the solid phase monoclonal antibody P5A8 and the labelled 
monoclonal antibody PI C8. It can be found as a result that the measurement by the combination of the mono- 
35 clonal antibodies P1C8 and P2D6 as well as that of the monoclonal antibodies P5A8 and P2D6 gave the good 
results. 

It is further to be noted as apparent that each of the monoclonal antibodies P1C8. P5A8 and P2D6 has 
the property of recognizing epitopes which are different from each other 

40 Example 8 

Determination of TCF-II in Human Plasma 

The following tests were carried out using the combination of the solid phase monoclonal antibody PI 08 
45 and the labelled monodonal antibody P2D6. 

1 . Standard curve of TCF-II and recovery of added TCF-II in Plasma 

As the solid phase antibody, the monoclonal antibody P1C8 was dissolved at a final concentration of 10 
50 ^g/ml in a 0.1 M sodium bicarbonate solution, and 100 ^l of the solution was added to each well in 96-well mi- 
croplates (NunC), followed by allowing the microplates to stand overnight at room temperature. The wells in 
the microplates were then filled with a solution which had been prepared by diluting Block Ace® (Snow Brand) 
twofold with distilled water in accordance with the procedures as described by Shinmoto et al. (Reports of Snow 
Brand Research Laboratories, vol. 88, pp. 45-51, 1989). The blocking was implemented by allowing the micro- 
55 plate to stand at room temperature for 1 hour, and the microplates were washed three times with a washing 
buffer (PBS containing 0.05% Tween® 20). 

Then, the TCF-II samples having various concentrations were prepared by diluting the TCF-II solution with 
a diluting buffer (PBS containing 50% Block Ace® and 0.1% Tween® 20). To examine the recovery of the TCF- 



8 
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II from human plasma samples of plasma containing exogenous TCF-II were prepared by adding the TCF-M 
a^g rs^Jr^entratlon series to human ^asma. ^ 

hinh In Structural homology to TCF-II (Nakamura et al.: Nature, vol. 34. pp. 440-443. 1989). was preparea 
I ng he pSiS^^^^^^^^^ with the same diluting buffer. A volume of 50 ^ f irst .a buff er 
(Om Tris-Hydrochloride buffer containing 50% Block Ace®. 0.2 M NaCl. 0 1% Tween® ?i°:V:H a vd 
rrM benzamidine hydrochloride and 10 mM EDTA)were applied to each well m the m.cropla tes, and then a vol- 
:rof SoToI each sample was applied to each well con 50 ^ of the f .st buffer. The microplates were allowed 
.itand at 37° C for 3 hours, followed by washing three times with the washing buffer. 
1: the d»uUon J the labelled antibody, there was employed a 0.1 M phosphate buffer pH 7. conta.nmg 
1/10 Bloc* Ace® 0 15 M NaCI. 0.1% Tween® 20. 4% rat serum and 500 ^g/ml of mouse IgG. To each wej .n 
ml miafplates was added 100 m of a 400-foid dilution of the antibody P2D6 labelled with peroxidase^ The 
micrX^were"^^^^^^ 

a Jadding Tom of a substrate solution (a 0.1 M citrate-phosphate buffer. pH 4.5. containing 0.4 mg/ml of 
; thpheiedlamine hydrochloride and 0.006% hydrogen peroxide). The resultng "^--P ^'^J ^^^^^^^^^^ 
"owed to stand in dark place at 37" C for 30 minutes and 50 ^1 of 6 N sulfuric acd was added to each we! in 
thrmiiop^tes toceasetheenzymaticreaction. Then, the absorbanceat492nm 

mpfl<;ured bv the microptale spectrophotometer (corona). 

Fr2sow?the remits of recovery of the TCF-II from the plasma and the specificity of the antibodies used 
in the assay system to the TCF-II. In Fig. 2. reference symbol indicates the plasma samples to which 
mfTCF-?i Ls^^^^^^^^^ reference symbd "X-X" indicates standard TCF-II; reference symbol V indicates 

'"t i?ap"parent from Fig. 2. it is found that the sample with TCF-II added to the P'^^- in^j^^^JJ [^f 
parallel to the standard curve of the TCF-II and it is thus conf rmed that the whole amount of he TCF-II in the 
plasma has been recovered and that the plasminogen did not react at all in the measurement system. 

2. Determination of TCF-II in the plasma samples from patients with liver diseases 

The levels of the TCF-II in the plasma samples from 45 patients with liver diseases were determined by 
means of the system as described in item 1 above. The liver diseases include fulminant hepatrtis acute hep- 
Ttfs chronic active hepatitis, chronic inactive hepatitis, compensated liver cirrhosis, decompensated l.ver c.r- 
rhosis. and hepatocellular carcinoma. ^ur «,^;o^^o«e 

F^. 3 indi(ites the results of determination of the TCF-II in the plasma from the patients -/^ hver d.^^^^^^^^^^ 
in Fia 3 reference symbol "•" indicates a patient with chronic active hepatitis: reference symbol DH indicates 
an veirand^e range of USD; reference symbol indicates the range of the TCF-II for normal subjects 
3a F g 3 dicates a norm'al control obtained from 21 healthy volunteers. Further, in F:9;^3. 

meansfulmmant hepatitis; "AH" means acute hepatftis; "CH" ."^"'^^^^^^^ ,t3. 

means compensated liver cirrhosis: "dLC" means a decompensated liver cirrhosis, and HCC means hepa 
3ular^rcinoma. It is apparent from Fig. 3 that the plasma collected from the patients with l,v«- diseases 
indicated a higher average concentration of the TCF-II than those collected from the normal pereons. 

3. Measurement for TCF-II in the plasma samples from the patients with acute hepatitis in the acute stage 
and in the recovery stage 

The levels of the TCF-II in the plasma samples from 8 patients with acute hepatitis were -"easured Jhe 
« results of measurement are shown in Fig. 4. The results in Fig. 4 reveal that, except for one <^se^ the levels 
of the TCF-II are reduced in the recovery stage of the acute hepatitis for the rest of the cases, so that rt is rec 
ognized that the measurement of the TCF-II levels can serve as an indicator representing changes of the pa- 
thema of a patient with acute hepatitis. 

AS described hereinabove, the present invention can provide the monoclonal ^""b^dy to TCF-II. and the 
50 monoclonal antibody to the TCF-II is useful for the purification and determination of the TCF-II. method 
for the determination of the TCF-II using the monoclonal antibodies according to the present invention can per- 
mit an accurate diagnosis of liver diseases or their pathemas by using an extremely small amount of samples. 
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SEQUENCE LISTING 

Information for Seq. No: 1 
Length: 19 
Type: amino acids 
Topology: linear 
Molecular type: peptide 
Sequence : 

Asp Val Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly 
1 5 10 15 

Asp Ser Val 
25 19 
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Information for Seq, No: 2 
Length: 22 
Type: amino acids 
Topology: linear 
Molecular type: peptide 
Sequence : 



Asp Ser Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 

Gin Arg Ala Thr He Ser 
20 22 



55 
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Information for Seq. No: 3 
Langth: 19 
Type : amino acids 
Topology: linear 
Molecular type: peptide 
Sequence : 

Asp He Val Leu Thr Gin Ser Pro Val Thr Leu Ser Val Thr Pro Gly 
1 5 10 15 

Gly Ser Val 
19 

Information for Seq. No : 4 
Length: 723 
Type: amino acids 
Topology: linear 
Molecular type: protein 
Sequence : 

Met Trp Val Thr Lys Leu Leu Pro Ala Leu Leu Leu Gin His Val Leu 

15 10 15 

Leu His Leu Leu Leu Leu Pro He Ala lie Pro Tyr Ala Glu Gly Gin 

20 . 25 30 

Arg Lys Arg Arg Asn Thr lie His Glu Phe Lys Lys Ser Ala Lys Thr 

35 40 45 

Thr Leu lie Lys lie Asp Pro Ala Leu Lys He Lys Thr Lys Lys Val 

50 55 60 

Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys Gly Leu 
65 70 75 80 
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Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin Cys 

85 90 95 

Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys Glu Phe 

100 105 110 

Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr He Arg Asn Cys 

115 120 125 

lie lie Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser He Thr Lys 

130 135 140 

Ser Gly He Lys Cys Gin Pro Trp Ser Ser Met He Pro His Glu His 
145 150 155 160 

Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn Tyr Cys Arg Asn Pro Arg 

165 170 175 

Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser Asn Pro Glu Val Arg 

180 185 190 

Tyr Glu Val Cys Asp He Pro Gin Cys Ser Glu Val Glu Cys Met Thr 

195 200 205 

Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thr Glu Ser Gly 

210 215 220 

Lys He Cys Gin Arg Trp Asp His Gin Thr Pro His Arg His Lys Phe 
225 230 235 240 

Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp Asp Asn Tyr Cys Arg 

245 250 255 

Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys Tyr Thr Leu Asp Pro His 

260 265 270 

Thr Arg Trp Glu Tyr Cys Ala He Lys Thr Cys Ala Asp Asn Thr Met 

275 280 285 

Asn Asp Thr Asp Val Pro Leu Glu Thr Thr Glu Cys He Gin Gly Gin 
290 295 300 
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Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr He Trp Asn Gly He Pro 
305 310 315 320 

Cys Gin Arg Trp Asp Ser Gin Tyr Pro His Glu His Asp Met Thr Pro 

325 330 335 

Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu Asn Tyr Cys Arg Asn Pro 

340 345 350 

Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr Thr Asp Pro Asn lie Arg 

355 360 365 

Val Gly Tyr Cys Ser Gin He Pro Asn Cys Asp Met Ser His Gly Gin 

370 375 380 

Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr Met Gly Asn Leu Ser Gin 
385 390 395 400 

Thr Arg Ser Gly Leu Thr Cys Ser Met Trp Asp Lys Asn Met Glu Asp 

405 410 415 

Leu His Arg His He Phe Trp Glu Pro Asp Ala Ser Lys Leu Asn Glu 

420 425 430 

Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp Cys Tyr 

435 440 445 

Thr Gly Asn Pro Leu He Pro Trp Asp Tyr Cys Pro He Ser Arg Cys 

450 455 460 

Glu Gly Asp Thr Thr Pro Thr He Val Asn Leu Asp His Pro Val He 
465 470 475 480 

Ser Cys Ala Lys Thr Lys Gin Leu Arg Val Val Asn Gly He Pro Thr 

485 490 495 

Arg Thr Asn He Gly Trp Met Val Ser Leu Arg Tyr Arg Asn Lys His 

500 505 510 

He Cys Gly Gly Ser Leu He Lys Glu Ser Trp Val Leu Thr Ala Arg 
515 520 525 
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Gin Cys Phe Pro Ser Arg Asp Leu Lys Asp Tyr Glu Ala Trp Leu Gly 

530 535 540 

lie His Asp Val His Gly Arg Gly Asp Glu Lys Cys Lys Gin Val Leu 
545 550 555 560 

Asn Val Ser Gin Leu Vai Tyr Gly Pro Glu Gly Ser Asp Leu Val Leu 

565 570 575 

Het Lys Leu Ala Arg Pro Ala Val Leu Asp Asp Phe Val Ser Thr lie 

580 585 590 

Asp Leu Pro Asn Tyr Gly Cys Thr lie Pro Glu Lys Thr Ser Cys Ser 

595 600 605 

Val Tyr Gly Trp Gly Tyr Thr Gly Leu He Asn Tyr Asp Gly Leu Leu 

610 615 620 

Arg Val Ala His Leu Tyr He Met Gly Asn Glu Lys Cys Ser Gin Kis 
625 630 635 640 

His Arg Gly Lys Val Thr Leu Asn Glu Ser Glu lie Cys Ala Gly Ala 

645 650 655 

Glu Lys He Gly Ser Gly Pro Cys Glu Gly Asp Tyr Gly Gly Pro Leu 

660 665 570 

Val Cys Glu Gin His Lys Met Arg Met Val Leu Gly Val He Val Pro 

675 680 685 

Gly Arg Gly Cys Ala He Pro Asn Arg Pro Gly He Phe Val Arg Val 

690 695 700 

Ala Tyr Tyr Ala Lys Trp He His Lys He He Leu Thr Tyr Lys Val 
'05 710 715 720 

Pro Gin Ser 

723 



Claims 

1. A monoclonal antibody having affinity specific to an human anti-carcinoma protein termed TCF-II and a 
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molecular weight of approximately 1 50,000 and belonging to subclass IgG,. 

2 A monoclonal antibody as claimed in claim 1. wherein an N-termtnal amino acid sequence of an L chain 
of the monoclonal antibody is defined by either one of the following amino acid sequences: 
Amino acid sequence (1): 

Asp-Val-Vai-Leu-Thr-Gln-Ser-Pro-Ala- 

123456789 
Thr- Leu-Ser-Val-Thr-Pro-Gly-Asp-Ser- 
10 11 12 13 14 15 16 17 18 
Val 
19 

Amino acid sequence (2): 



40 



45 



Asp- 


Ser 


-Val 


- Leu 


-Thr 


-Gin 


-Ser 


-Pro 


-Ala- 


1 


2 


3 
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Ser- 


Leu 


-Ala 


-val 


-Ser 


- Leu 


-Gly 


-Gin 


-Arg- 


10 


11 


12 


13 


14 


15 


16 


17 


18 


Ala- 


Thr 


-He 


-Ser 












19 


20 


21 


22 













Amino acid sequence (3): 

Asp - He- Val -Leu -Thr -Gin- Ser -Pro- Val - 

123456789 
Thr-Leu-Ser-Val-Thr-Pro-Gly-Gly-Ser- 
10 11 12 13 14 15 16 17 18. 
Val 

50 19 

3. Amethod for measuring a human anti-tumor protein. TCF-II, by using a monoclonal antibody having affinity 
specific to a human anti-tumor protein termed TCF-ll and a molecular weight of approximately 150,000 

55 and belonging to subclass IgG,. 

4. A method as claimed in claim 3, wherein said monoclonal antibody is defined by N-terminal amino acid 
sequence of L chain of the monoclonal antibodies comprising either one of the following amino acid se- 
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quences: 

Amino acid sequence (1): 



Asp-Val-Vai-Leu-Thr-Gln-Ser-Pro-Ala- 

123456789 
Thr-Leu-Ser-Val-Thr-Pro-Gly-Asp-Ser- 
10 11 12 13 14 15 16 17 18 
Val 
19 

Amino acid sequence (2): 

Asp-Ser- Val-Leu-Thr-Gln-Ser-Pro-Ala- 
123456789 
Ser-Leu-Ala-Val -Ser-Leu-Gly-Gln- Arg- 
10 11 12 13 14 15 16 17 18 
Aia-Thr-Ile-Ser 
19 20 21 22 

Amino acid sequence (3): 



Asp-Ile-Val-Leu-Thr-Gln-Ser-Pro-Val- 

123456789 
Thr-Leu-Ser-Val-Thr-Pro-Gly-Gly-Ser- 
10 11 12 13 14 15 16 17 18 
Val 
19 

50 5, A method as claimed in claim 3 or 4. wherein said monoclonal antibody is in a combination of a solid phase 
monoclonal antibody and an enzyme-labelled monoclonal antibody. 

6. Use of a monoclonal antibody as claimed in claim 1 for diagnosis of a liver disease. 

55 
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TABLE 1: Sequence of Amino Acids of TCF-II 

5 

Met Trp Val Thr Lys Leu Leu Pro Ala Leu Leu Leu Gin His 

5 10 
Val Leu Leu His Leu Leu Leu Leu Pro lie Ala lie Pro Tyr 
15 20 25 

Ala Glu Gly Gin Arg Lys Arg Arg Asn Thr lie His Glu Phe 

30 35 40 

Lys Lys Ser Ala Lys Thr Thr Leu lie Lys lie Asp Pro Ala 

45 50 55 

Leu Lys He Lys Thr Lys Lys Val Asn Thr Ala Asp Gin Cys 
25 60 65 70 

Ala Asn Arg Cys Thr Arg Asn Lys Gly Leu Pro Phe Thr Cys 

75 80 

30 

Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin Cys Leu Trp 

85 90 95 

Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys Glu Phe 

100 105 110 

Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr He Arg 

40 

115 120 125 

Asn Cys He He Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val 
130 135 140 

Ser He Thr Lys Ser Gly He Lys Cys Gin Pro Trp Ser Ser 
50 145 150 
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20 



Met He Pro His Glu His Ser Tyr Arg Giy Lys Asp Leu Gin 
155 160 165 

Glu Asn Tyr Cys Arg Asn Pro Arg Gly Glu Glu Gly Gly Pro 

170 175 180 

Trp Cys Phe Thr Ser Asn Pro Glu Val Arg Tyr Glu Val Cys 

185 190 195 

Asp He Pro Gin Cys Ser Glu Val Glu Cys Met Thr Cys Asn 
200 205 210 

Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thr Glu Ser Gly 

215 220 
Lys He Cys Gin Arg Trp Asp His Gin Thr Pro His Arg His 
^5 225 230 235 

Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp Asp 

240 245 250 

Asn Tyr Cys Arg Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys 

255 260 265 

Tyr Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala He 
270 275 280 

Lys Thr Cys Ala Asp Asn Thr Met Asn Asp Thr Asp Val Pro 

285 290 
Leu Glu Thr Thr Glu Cys lie Gin Gly Gin Gly Glu Gly Tyr 
295 300 305 

Arg Gly Thr Val Asn Thr He Trp Asn Gly He Pro Cys Gin 
310 315 320 
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Arg Trp Asp Ser Gin Tyr Pro His Glu His Asp Met Thr Pro 

325 330 335 

Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu Asn Tyr Cys Arg 
340 345 350 

Asn Pro Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr Thr Asp 

355 360 
Pro Asn lie Arg Val Gly Tyr Cys Ser Gin lie Pro Asn Cys 
365 370 375 

Asp Met Ser His Gly Gin Asp Cys Tyr Arg Gly Asn Gly Lys 

380 385 390 

Asn Tyr Met Gly Asn Leu Ser Gin Thr Arg Ser Gly Leu Thr 

395 400 405 

Cys Ser Met Trp Asp Lys Asn Met Glu Asp Leu His Arg His 
410 415 420 

He Phe Trp Glu Pro Asp Ala Ser Lys Leu Asn Glu Asn Tyr 

425 430 
Cys Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp Cys Tyr 
435 440 445 

Thr Gly Asn Pro Leu He Pro Trp Asp Tyr Cys Pro lie Ser 

450 455 460 

Arg Cys Glu Gly Asp Thr Thr Pro Thr He Val Asn Leu Asp 

465 470 475 

His Pro Val He Ser Cys Ala Lys Thr Lys Gin Leu Arg Val 
480 485 490 
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Vai Asn Giy lie Pro Thr Arg Thr Asn lie Gly Trp Met Val 

495 500 
Ser Leu Arg Tyr Arg Asn Lys His He Cys Gly Gly Ser Leu 
505 510 515 

lie Lys Giu Ser Trp Val Leu Thr Ala Arg Gin Cys Phe Pro 

520 525 530 

Ser Arg Asp Leu Lys Asp Tyr Giu Ala Trp Leu Gly lie His 

535 540 545 

Asp Vai His Gly Arg Giy Asp Giu Lys Cys Lys Gin Val Leu 
550 555 560 

Asn Val Ser Gin Leu Val Tyr Giy Pro Giu Giy Ser Asp Leu 

565 570 
Vai Leu Met Lys Leu Ala Arg Pro Ala Vai Leu Asp Asp Phe 
575 580 585 

Vai Ser Thr lie Asp Leu Pro Asn Tyr Gly Cys Thr He Pro 

590 595 600 

Giu Lys Thr Ser Cys Ser Val Tyr Gly Trp Gly Tyr Thr Gly 

605 610 615 

Leu lie Asn Tyr Asp Gly Leu Leu Arg Val Ala His Leu Tyr 
620 625 630 

He Met Gly Asn Giu Lys Cys Ser Gin His His Arg Gly Lys 

635 640 
Val Thr Leu Asn Giu Ser Giu He Cys Ala Gly Ala Giu Lys 
6'15 650 655 
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lie Giy Ser Gly Pro Cys Glu Gly Asp Tyr Gly Gly Pro Leu 
660 665 670 

5 

Val Cys Glu Gin His Lys Met Arg Met Val Leu Gly Val lie 
675 680 685 

10 val Pro Gly Arg Gly Cys Ala lie Pro Asn Arg Pro Gly lie 
690 695 700 

Phe Val Arg Val Ala Tyr Tyr Ala Lys Trp lie His Lys lie 

15 

705 710 
lie Leu Thr Tyr Lys Val Pro Gin Ser 
715 720 723 
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Fig . 1 
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Fig. 2 
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Fig . 3 
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Fig. 4 
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